Lower respiratory tract infection (LRTI) is the leading cause of death worldwide in infants and children. Mortality due to LRTI reached 265,000 in year 2010, which was dramatically higher in developing countries.\[[@ref1]\] Boys were affected more than girls. It accounted for 7-11% of deaths in children less than 5 years of age in the Kingdom of Saudi Arabia as reported by WHO health statistics 2013.\[[@ref2]\] The main etiology of this disease is viral infection, which is much more common than bacterial and fungal infections.

Human bocavirus (HBoV) was first discovered in 2005 in children with respiratory illness.\[[@ref3]\] It belongs to the family Parvoviridae, subfamily Parvovirinae, and genus bocavirus. The virus exists in four different serotypes HBoV 1-4. As more knowledge about bocavirus was gained, it was identified as the cause of respiratory tract infections, gastroenteritis, and systemic disease in children.\[[@ref4][@ref5][@ref6]\] The clinical picture of bocavirus infection in children having respiratory infection describes fever, rhinorrhea, cough, and wheezing. Majority of cases (70%) show abnormal chest X-ray findings.\[[@ref7]\] The virus can be detected in nasopharyngeal swabs, serum, and fecal samples. Real-time polymerase chain reaction (PCR) is used in detection of the virus and estimation of viral load. HBoV is thought to be the causative agent in those with high viral load as co-infection with other viruses is commonly observed in patients with low viral load.\[[@ref8]\]

Methods {#sec1-1}
=======

Patients and clinical data {#sec2-1}
--------------------------

Out of 214 patients admitted to the King Fahd Hospital of the University with diagnosis of LRTI from May 2010 to May 2011. Blood samples were collected from 149 patients between ages of 1 to 5 years. Clinical information was retrieved via a retrospective review of medical records to determine the clinical manifestations and any underlying conditions or comorbidities of patients.

Sample collection and preparation {#sec2-2}
---------------------------------

Venous blood samples were obtained either at the time of visiting an emergency department or immediately after hospital admission. Samples were centrifuged and serum was stored at −70 °C until used for analysis. This study was approved by the Ethics Committee of the institution.

Detection of viruses {#sec2-3}
--------------------

We have used high sensitive real-time PCR assay to detect the viral genome in clinical samples. Viral RNA was extracted from 200 µl of serum samples using the QIAamp viral RNA kit (Qiagen, Hilden, Germany) according to the manufacturer\'s instructions. This kit does not exclude the extraction of DNA along with the RNA and no DNase digestion was used. Internal control RNA was spiked into each sample to check the RNA extraction efficiency. cDNA was then synthesized from the isolated RNA using the Reverta-L kit according to the manufacturer\'s instructions (Sacace Biotechnologies, Italy). Six different multiplex real-time PCR reactions (Sacace Biotechnologies, Italy) were then used to detect the following viruses: PCR mix-1 detects the respiratory syncytial virus and the metapneumovirus; PCR mix-2 detects parainfluenza viruses 1 and 3; PCR mix-3 detects parainfluenza viruses 2 and 4; PCR mix-4 detects human coronavirus (hCov) OC43, E229, NL63, and HKUI; PCR mix-5 detects the bocavirus and adenoviruses B,C, and E; and PCR mix-6 detects all 100 serotypes of the rhinovirus. All PCR mixes contain positive and negative control. All samples were spiked with an RNA internal control before nucleic acid extraction. A sample with a negative internal control result was not considered, and the extraction was repeated again. One negative control was run along the processes of nucleic acid extraction reverse transcription and real-time PCR with every group of samples. PCR was performed on the Rotor-Gene Q (Qiagen, Hilden, Germany).

Results {#sec1-2}
=======

Viremia caused by the different studied viruses was detected in 47 (31.5%) of the 149 tested cases. HBoV was detected in the serum of five cases; these five cases will be further evaluated in this descriptive study.

Description of five HBoV-infected cases \[[Table 1](#T1){ref-type="table"}\].

###### 

Clinical and laboratory data of the patients

![](ATM-10-146-g001)

Case 1 {#sec2-4}
------

On August 16, 2010, a 2-year-old boy with a known history of bronchial asthma and febrile convulsions was seen in the emergency department of King Fahd Hospital of the University with respiratory distress and fever. He was having cough, shortness of breath, fever, watery diarrhea and vomiting for 2 days duration. Further medical history was unremarkable. At admission, his temperature was 38.8 °C, respiratory rate was 60/min, and oxygen saturation was 93% in room air. His chest examination revealed intercostal retractions and bilateral fair air entry with crepitation and rhonchi. He had neither skin rash nor abnormalities in heart and abdominal examinations.

Analysis of the blood drawn at the day of admission revealed PCo2 of 25.4, negative C-reactive protein, erythrocyte sedimentation rate 38, and no bacterial growth in blood and throat cultures. Complete blood count, electrolyte and hepatic markers were within normal reference ranges. Nasopharyngeal aspirate tested by PCR was negative for Respiratory Syncytial Virus.

Chest radiography showed patchy consolidation at right middle lobe.

Patient was admitted to pediatric ward and started on albuterol and budesonide nebulizers in addition to oxygen therapy. Antibiotics were initiated at the time of admission. He showed improvement after 48 hours in regard of respiratory effort and oxygen flow rate. His fever resolved after 72 hours with highest spike of 38.8° C. He was fit for discharge after five days of admission.

Case 2 {#sec2-5}
------

On October 10, 2010, a 22-month-old girl who is known to have recurrent wheezing was seen in the emergency department of King Fahd Hospital of the University with respiratory distress. She was having cough, coryza, and shortness of breath for 2 days. Further medical history was unremarkable. On examination, she had severe respiratory distress in the form of intercostal and subcostal retractions. She was afebrile, respiratory rate was 55/min, and O~2~ saturation was 88% in room air. Her chest examination revealed bilateral poor air entry with crepitation and rhonchi. She had neither skin rash nor abnormalities in heart and abdominal examinations.

Analysis of blood drawn at the day of admission revealed PCo2 of 36.5, positive C-reactive protein, erythrocyte sedimentation rate 8, and no bacterial growth in blood culture. Complete blood count showed leukocytosis (16.7) predominantly neutrophilia and thrombocytosis. Nasopharyngeal aspirate tested by PCR was negative for Respiratory Syncytial Virus. Chest radiography showed patchy consolidation of right upper and middle lobes.

Patient was admitted to Pediatric intensive care unit. She was started on albuterol, ipratropium bromide, prednisolone, and oxygen therapy. Antibiotics were initiated at the time of admission. Because she was in severe respiratory distress, magnesium sulphate and aminophylline were given. She did not require mechanical ventilation. She showed improvement after 48 hours of admission in regard of respiratory effort, decrease flow of oxygen, and spacing of bronchodilators. She was afebrile during admission. She stayed five days in the intensive care unit and completed ten days of antibiotics as inpatient.

Case 3 {#sec2-6}
------

On December 3, 2010, an eleven-month-old girl not known to have chronic illness was seen in the emergency department of King Fahd Hospital of the University with respiratory distress. She was having cough, nasal congestion, and fever for one week. She also had decreased in feeding and activity. Further medical history was unremarkable. At admission, her temperature was 37.7° C, respiratory rate was 50/min and O~2~ saturation was 94% in room air. Her chest examination revealed intercostal retractions, bilateral fair air entry with crepitation and rhonchi. She had neither skin rash nor abnormalities in heart and abdominal examinations.

Analysis of blood drawn at the day of admission revealed positive C-reactive protein, erythrocyte sedimentation rate 25. Complete blood count showed leukocytosis predominantly neutrophilia and no bacterial growth was detected in blood culture. Nasopharyngeal aspirate tested by PCR was positive for Respiratory Syncytial Virus. Chest radiography showed bilateral streaky infiltrate with no consolidation.

Patient was admitted to pediatric ward as bronchiolitis and bronchopnemonia. She was started on albuterol, hypertonic saline, oxygen therapy, and Antibiotics. She showed improvement within 48 hours in regard of respiratory effort and oxygen flow. She continued to spike fever for four days with the highest spike reaching 40° C. She was fit for discharge after five days of admission.

Case 4 {#sec2-7}
------

On December 24, 2010, an 18-month-old girl who is a known case of bronchial asthma was seen in the emergency department of King Fahd Hospital of the University with respiratory distress. She was having cough, shortness of breath, vomiting and watery diarrhea for 3 days. Further medical history was unremarkable. At admission, temperature was 37 °C, respiratory rate was 56/min, and oxygen saturation was 92% in room air. Her throat and nasal mucosa were congested. Her chest examination revealed bilateral fair air entry with prolonged expiratory phase and expiratory rhonchi. She had neither skin rash nor abnormalities in heart and abdominal examinations.

Analysis of blood drawn at the day of admission revealed PCo2 of 36.5, positive C-reactive protein, erythrocyte sedimentation rate 14, and no bacterial growth in blood culture. Complete blood count and electrolyte were within normal reference range. Chest radiography showed right middle lobe consolidation and hyperinflation.

Patient was admitted to pediatric ward. She was started on albuterol, ipratropium bromide, budesonide, oxygen therapy, and antibiotics. She showed improvement after 72 hours in regard of respiratory effort and oxygen flow rate. She was afebrile during admission. She was fit for discharge after 5 days of admission.

Case 5 {#sec2-8}
------

On December 29, 2010, a 4-year-old boy known case of cerebral palsy and developmental delay was seen in the emergency department of King Fahd Hospital of the University with respiratory distress. He was having cough, coryza, and fever for 1 week and noticed to have decreased feeding. At admission, his temperature was 40 °C, respiratory rate was 58/min, and oxygen saturation was 98% in room air. His chest examination revealed intercostal retractions and bilateral fair air entry with crepitation. He had neither skin rash nor abnormalities in abdomen and heart examinations.

Analysis of blood drawn at the day of admission revealed positive C-reactive protein, erythrocyte sedimentation rate 37, and no growth in blood and throat cultures. Complete blood count showed leukocytosis predominantly neutrophilia. Electrolyte and hepatic markers were within normal reference ranges. Chest radiography showed barrel shape chest and right middle and lower lobe consolidation with perihilar infiltrate.

Patient was admitted to pediatric ward. He was started on antibiotics and oxygen therapy. Patient continued to spike fever for 48 hours with the highest spike 40.8 °C. He showed improvement in regard of respiratory effort and oxygen requirement after 72 hours.

Discussion {#sec1-3}
==========

Five cases (10.6%) of 47 patients who had viremia showed HBoV in their serum samples, but no other viruses were detected in serum. Our patients were not tested for HBoV in nasopharyngeal aspirate. Allander *et al*. mentioned that sero-positive cases mainly showed high viral load in nasopharyngeal aspirate.\[[@ref5]\]

Our patients' age was matching the results from other studies with high prevalence in children less than 5 years of age, but we had female predominance that did not match.\[[@ref7][@ref8]\] One of our patients required intensive care unit that suggests that HBoV may cause a severe infection. Severe presentation was previously reported in Germany.\[[@ref9]\] Fever was not consistent feature in our study population (three cases; 60%) similar to Kesebir *et al*. who found fever in 70% of HBoV-positive children.\[[@ref7]\] Oxygen saturation was down to 88% in case 2 who required intensive care. Moriyama Y *et al*. reported that Hypoxia was a characteristic feature of HBoV-positive patients.\[[@ref10]\] Wheezing, which is a striking feature in viral LRTI in children, was very common in our patients similar to other studies.\[[@ref5]\] It was difficult to ascertain if acute asthma precipitated by HBoV or the respiratory disease caused by HBoV. Leukocytosis and neutrophilia were found in three patients. This was a unique finding in HBoV-infected patient in Moriyama *et al*.\[[@ref10]\]

Co-infection with other viruses is high reaching 22-75% in different studies.\[[@ref5][@ref11]\] This raises the issue of whether HBoV infection is primary or secondary in origin. One of our patients had positive respiratory syncytial virus in the nasopharyngeal aspirate, which may contribute to the etiology, but not severity of the illness. The study design did not include detection of the virus in respiratory secretions as asymptomatic children may have the virus in respiratory secretion persistently.\[[@ref12]\] We believe that seropositive PCR could be a more reliable tool in diagnosis.

HBoV is a common respiratory pathogen known to be associated with LRTI in young children.\[[@ref12]\] Clinical presentation ranged from mild to severe disease. Blood testing may aid in confirmation of HBoV infection. Samples used in this study were also described elsewhere.\[[@ref13]\] Further prospective large studies are needed to identify the accuracy of HBoV PCR testing of blood sample in making the diagnosis.
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